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INTRODUCTION 


The  material  presented  here  is  an  extension  of  the  memorandum  "Example 
of  Interaction  Effects  in  Transducer  Arrays"  by  Shermar  ar.d  Atwood  (reference 
(a)).  v'ihe  array  concerned  consists  of  one  circular  iston  surrounded  by  six 
other  pistons  in  an  infinite  rigid  baffle.  The  value  cf  ha  specified  for  each 
element  is  ka  = .5.  Calculations  for  piston  velocities  and  radiation  impedance 
are  Trade  for  given  s racings  and  individual  transducer  efficiency  while  varying 
the  internal  mechanical  reactance  Xm.  The  power  and  the  mecbano&cous tical 
efficiency  of  the  array  are  also  shown  as  functions  of  Xm  y 


CALCULATIONS 


Tbs  variable  used  in  this  case  is  the  ratio  of  the  internal  mechanical 
reactance  to  the  self  radiation  reactance  Xrj/X,;  . The  resonant  frequency  of 
a single  isolated  transducer „ at  which  the  previous  calculations  were  rmde_ 
corresponds  to  an  Xn/Xn  = -i.  All  other  conditions  and  notations  are  the  same 
as  those  used  by  Shenmr,  and  Atwood. 


Three  combinations  of  s acing  and  single  transducer  efficiency 
are  considered 


CONCLUSIONS 


A sr2e.ll  change  in  Xm  might  be  considered  to  be  canned  by  a change  in  the 
frequency.  The  relate  onsliip  betvx'en  Xm  and  the  frequency  change.  A 00  -to. 
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\rbere  Q is  the  mechanical  Q of  a single  isolated  transducer  in  water _ end  CO 
i3  the  resonant  frequency  of  that  transducer.  Thus,  Figure  9 shows  that,  for 
the  loose-packed  case  (cl/2a  = 1.86) . a slight  variation  from  the  individual 
transducer  resonance  increases  the  array • s meclianoacoustic  efficiency  signifi- 
cantly.. 


It  may  be  pointed  cut  again  that,  for  the  velocity  limited  situation*  the 
use  of  highly  efficient  elements  in  such  an  array  has  disadvantages  < The  power 
radiated  by  the  array  (Figure  3)  i3  considerably  lower,  and  the  efficiency  of 
the  whole  array  (Figure  9)  is  subject  to  much  sharper  variations  when  the  a. ingle 
transducer  efficiency  is  high. 


JUDITH  F.  ATWOOD 
Mathemat ic ian 
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